INTRODUCTION
Obesity, including childhood obesity is increasing globally. Worldwide, about 10% of school-aged children 5−17 years are reported to be overweight or obese. More than 60% of children who are overweight before puberty will be overweight in early adulthood (1−3) . Overweight is defined as increased body weight in relation to height, when compared to the standard of acceptable or desirable weight (4) . Obesity is defined as an excessive amount of weight in relation to height, with significant health consequences. Body mass index (BMI) for age and gender is also used to classify children as overweight and obese. For this study, overweight and obesity were defined as BMI Z-score > 1SD and > 2SD, respectively based on the World Health Organization (WHO)-endorsed age and gender specific growth standards (3, 4−6) .
Population-based studies in primary school children in low-and middle-income settings are scarce, especially those that report rural-urban and private-public school comparisons. In a cross-sectional study of 1000 school children aged 7−12 years in Bapol, Islamic Republic of Iran, the prevalence of overweight/obesity and associated factors in urban schoolchildren was assessed by comparing BMI values to the BMI index for age and gender percentiles set by the Centers for Disease Control and Prevention (CDC) in the United States of America (USA). The prevalence of obesity and overweight was 5.8% and 12.3%, respectively. The prevalence was significantly lower in girls compared with boys (ageadjusted OR = 0.69, 95% Cl: 0.50, 0.96) and higher among private-school compared with public-school educated students [age adjusted OR = 2.17, 95% Cl: 1.47, 3.18] (7).
Investigation of overweight and obesity among children may reveal opportunities for intervention and possible prevention of obesity and chronic non-communicable diseases in later life. Studies on overweight and obesity among adolescents and adults have been done in Jamaica but data are unavailable for children six to ten years old. This study will estimate the burden of overweight and obesity among children six to ten years old in the North-East Health Region (NEHR) of Jamaica, comprising three of Jamaica's fourteen parishes which are predominantly rural with a few urban towns. (8) . It was proposed that each class would have at least 30 children and, with five-year age-categories or five classes (grades 1−5), a total of 150 children would be assessed per school. If 40 schools were included in this study then a total of 6000 children would be assessed. Based on these criteria, the proposed number and per cent of children to be assessed per parish was as follows: 1349 (22.5%) for Portland, 1903 (31.7%) for St Mary, 2748 (45.8%) for St Ann, giving a total of 6000 (100.0%) for the NEHR.
SUBJECTS AND METHODS

Setting
Stratified random sampling was used. Schools were categorized in each parish as urban public, rural public or private. Schools were randomly selected within each stratum from each parish for participation in the study. A total of 34 schools were selected with 12 from St Ann and 11 each from St Mary and Portland. At each school, all the children (except for one private school with 14 children) attending on the day of assessment were weighed and their heights were mea-sured. The schools were stratified by grades one to five which correlated with the ages six to ten years old. The schools were the primary sampling units and the classes were the secondary sampling units. A minimum of one class was sampled per year of age. Records were obtained from the class teacher on the date of birth and age of each child.
Anthropometry
Weights were measured on a Tannita digital scale for all the children in the sampled classes. A standard weight of ten kilograms was used to calibrate and ensure accuracy of scales to the nearest 0.1 kg. This was done before and after measuring 30 children (ie each class). Height measurements were done using a portable Leicester measuring rod from Quality Metrics (Seca, Birmingham, United Kingdom). To provide a reliable estimate of height, the average of two separate measurement values to the nearest 0.1 cm was used for each child.
Body mass index for age z-scores were calculated using age and gender appropriate weight and height data tables obtained from the WHO child growth standard (7) . The children assessed were classified using BMI for age as underweight/thinness (z-score < -2SD), normal (z-score -2SD to 1SD), overweight (z-score >1SD to 2SD) and obese (z-score > 2SD). These were based on the cut-off points of the WHO growth standards BMI for age 5−19 years (7) .
Statistical methods
Data analysis yielded point prevalence estimates of overweight and obesity, as well as mean values for BMI-for-age, by age, gender, parish, and school location with confidence intervals (CI). Analysis of variance was used to compare means while the Pearson Chi-squared test was used to compare proportions. Odds ratios (OR) and 95% CI were used to estimate associations between overweight and obesity, and age, gender and school location. Age and gender-adjusted odds ratios were estimated using logistic regression models. Statistical analyses were performed using SPSS 17.0 (SPSS Inc, Chicago, Illinois) and Stata version 10 (StataCorp, College Station, Texas).
RESULTS
A total of 5710 (95.2% of proposed enrolment) children six to ten years from 34 schools were assessed for weight and height. Overweight and obesity prevalence increased significantly, with age being 8.4% (95% CI = 7.0, 10.0%) and 5.7% (95% CI = 4.0, 7.0%) at six years and 12.6% (95% CI = 11.0, 15.0%) and 8.6% (95% CI = 7.0, 10.0%) at 10 years, respectively (Table 1) . Odds ratios for overweight (OR = 1.11, 95% CI = 1.04, 1.18, p = 0.001) and obesity (OR = 1.17, 95% CI = 1.08, 1.26, p < 0.001) revealed an 11% and a 17% schools also had significantly higher rates (p < 0.001) of overweight with 22.7% (95% CI = 19.0, 26.0%) and obesity with 16.2% (95% CI = 13.0, 19.0%) than public schools (Table 1) .
Compared to children from urban public schools, children attending private schools were two times more likely to be classified as overweight (OR = 2.11, 95% CI = 1.60, 2.78, p = 0.001) and one and half times more likely to be obese (OR = 1.68, 95% CI = 1.24, 2.28, p < 0.001) [ Table 2 ]. Compared to children from urban public schools, children from rural schools were less likely to be classified as overweight (OR = 0.57, 95% CI = 0.46, 0.70, p < 0.001) or obese Childhood Overweight/Obesity Prevalence in Jamaica increase, respectively, in odds per year of age (Table 2) . Mean BMI increased with age (p < 0.001) and was higher (p < 0.001) among girls than boys. Overweight prevalence was significantly higher among girls with 12.5% (95% CI = 11.0, 14.0%) than boys with 8.7% [95% CI = 8.0, 10.0%] ( Table  1) . This was also shown by the odds of overweight (OR = 1.51, 95% CI = 1.27, 1.80, p < 0.001) and obesity (OR = 1.36, 95% CI = 1.11, 1.67, p = 0.003) being 1.5 and 1.4 times higher among girls than boys, respectively (Table 2) . Within NEHR, Portland has the highest overweight prevalence of 12.5% (95% CI = 11.0%, 14.0%) followed by St Mary with 11.7% (95% CI = 10.0, 13.0%), whereas St Mary has the highest obesity prevalence with 7.4% (95% CI = 6.0, 9.0%) followed by St Ann with 7.1% (95% CI = 6.0, 8.0%). Both overweight − 13.0% (95% CI = 11.0, 15.0%) and obesity − 11.7% (95% CI = 10.0, 14.0%) were significantly more prevalent in urban-public schools than in ruralpublic schools with 8.4% (95% CI = 8.0, 9.0%) overweight and 4.7% (95% CI = 4.0, 5.0%) obese (p < 0.001). Private (OR = 0.35, 95% CI = 0.28, 0.44, p < 0.001). After adjusting for age and gender, the results still remained statistically significant (Table 2) .
DISCUSSION
The aim of this study was to estimate the prevalence of overweight and obesity among children six to ten years old in the NEHR of Jamaica. St Ann, St Mary and Portland are predominantly rural parishes but with clearly defined urban centres. The schools were categorized as either urban, rural (both public) or private in order to carry out contrasts of the prevalence of overweight and obesity in different contexts (urban vs rural, private vs public). Comparison was also done between boys and girls. The six to ten-year age group was chosen because data for this age range are not readily available in Jamaica. Studies have indicated that interventions done at an early age to establish healthy habits can have more positive and longer lasting results than those done with adults (9, 10) . The response rate for this study was 95.2%, which increases its power.
Results from this study are consistent with the findings from other published studies from Jamaica, the Caribbean and farther afield (11−15) . Our findings that approximately one in five (17.7%) children six to ten years old were classified as overweight/obese is supported by a comparative study of children 10−11 years in Quebec, Canada, and Jamaica which found that approximately one-quarter (26%) of children 10 years old from Québec, Canada, and one-tenth (11%) of children 10−11 years old from Jamaica were overweight or obese (11). Wang et al reported 16% of children and adolescents overweight and 34% at risk of overweight in the USA (14) . Odgen et al also found 17.1% of children and adolescents in the USA to be overweight (15) .
This study found that overweight and obesity risk increases with age; children at age ten years old were 1.5 times more likely to be overweight than children at age six years old ( Table 2) . As children age, the risk of being overweight and obese increases which is in keeping with the overweight and obesity risk among the adult population (14, 15) .
Our finding that children attending private and urban public schools had significantly higher rates of overweight and obesity than those attending rural schools is in keeping with those of Fox et al whose work revealed that urban adolescent boys and girls in Jamaica were significantly more likely to be overweight or obese than their rural counterparts (13) . Attending rural schools seemed to protect children from being overweight or obese. In the 13−15-year age group, 11% of urban girls were obese compared with 3−4% of their rural counterparts (13). Fox et al also found that 7% of adolescents aged 10−15 years were overweight and almost 4% were obese. At all ages, more girls than boys were obese (13) .
A study done in Bapol, Islamic Republic of Iran, found a high prevalence of overweight and obesity among children 7−12 years old with higher prevalence among private-school educated children compared with public-school educated students [age adjusted OR = 2.17, 95% CI = 1.47, 3.18] (7). This is in keeping with findings in this study where children attending private schools had significantly higher overweight/obesity rates.
The Bapol, Iran, study found a lower prevalence of overweight and obesity among girls which contradicts the findings in this study. The present study found that mean BMI for age was higher among girls than boys (p < 0.001). Other studies (13) also found higher rates of overweight and obesity among girls.
One limitation of this study is that at one private school, only 14 children were assessed, due to parental nonresponse for participation.
The policy on the nutrition surveillance of children zero to five years in the Jamaican public health sector needs to be reviewed to consider the inclusion of children up to age 10 years. Intervention for the prevention of overweight and obesity which usually focusses on adolescents ages 10 to 15 years needs to be reviewed to include children from age six years through to the preadolescent age. A case-control study to identify risk factors for childhood overweight and obesity has been done and results will be available shortly. An intervention study to help in the reduction of overweight and obesity among children will also be done. Intervention implemented at this age could help in reducing the prevalence of overweight and obesity during the adolescent years and beyond and provide opportunities for the possible prevention of chronic non-communicable diseases in later life.
